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(54) Reinforcing member with intersecting support legs 



(57) A reinforced structural member is provided 
which includes a reinforcing member received in the 
cavity (92) of a structural member (22). The reinforcing 
member (20A) includes a carrier (26) having divergent, 
intersecting legs (54,56) which preferably engage and 
rest upon the structural member (22), a thermally ex- 
pandable reinforcing material (30), and a fastener (32) 
for coupling the reinforcing material (30) to the carrier 
(28). The thermally expandable reinforcing material (30) 
is preferably provided as separate elements positioned 



on the carrier (28), whereby upon activation by heat, the 
expandable material (30) melts, foams and expands so 
that after curing, the structural member (22) is bonded 
to the carrier (28). The shape of the carrier (28) in com- 
bination with the expanded reinforcing material (30) 
serves to stiffen and reinforce the structural member 
(20). The thermally expandable material (30) is prefer- 
ably initially dry and non-tacky, and the fasteners (32) 
serves to maintain the relative position of the reinforcing 
material elements (34,36,38,40) on the carrier (28) prior 
to activation of the reinforcing material (30). 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 



to 



(0001 J This invention concerns the use of thermallv exoansw 

foaming structural reinforcing materials, which ere counted I to T^T 0 !" 9 ^- partfcu,Br| y ^ally expansible 
member gMng additional localized stiffness to frames rZ J£ 9 ,ntersectin 8 to provide a reinforcing 

member. Such a reinforcing member may be useful X^'^^ T""' P8nete and othar 
canons where increased support or stiffness would reduce ^ ? ' aUt0rno,,ve - marine, or any other appli- 

Description of the Prior Art 
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(0002J It has long been recognized that loanable mntPriate ^ k 

Structural foams, urethanes. and other ^J^^!^^^ ? I™ Separate 
pertomiance and pmvide structural rigidity. Examples Z th. 2 IT * ^ been USBd t0 enh »"» acoustic 

carrier in the automotive field are illustrated in US Patent fT ^ tZTZ I StrUC,UrBl Kinf orcin 9 used on 

e« a. and U.S. Paten. Nes. 5.575.526 end 5.755^ ^ech ^1 ? ^ ^ No ' *> Bien 

materrals on a carrier and used primarily as a banle comSE" £ f ! Xamp ' e ° f *• "» of thef "«My expansible 
An example of the use of a foamable material^ a" e 3 s ^l ri T ' n U S Pa,ent No - 5 ' 506025 to Otto et at 
4.01 9,301 to Fox et al. 00 a beams baped structure in a piling is shown in U.S. Patent No' 

{0003J While such showings disclose various uses of e*r> aB rf fi M 

Plications, there has developed a need for a simplified ^SS^T"^. *1 T *™ OKin * baffling and sealant ap- 
ment to a surrounding structural member. The7e of ex^7bte r l?^ ^ provide a"" rahtorct 

acxyare prefened in the manufacturing context £S^^T^"T^ *** ™ «» non " 

th« type of reinforcing material does not readffy edhereTStinn f PP ' n9 8nd hand,in9 ^"tages; notably 
.nstallatwn. or to other critical surfaces which may co™ into T? COn ^ nera ' ,0 during manufacture and 

materia* will not readily retain did. dust or other^ntZni SS T !* * bein 9 "■"*«■* thla 

adhere to a earner posffioned within the -n-uSSSJS£ 1 t2 ? "T! ma,eria ' S Wi " not 
expansion of the reinlorcing material. WWch he,ps to the reinforcing member prior io 
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(0004] The reinforcing member of the Dresent 

pendabte materia, combined ^^1^2^^! ™ »«» carrier and ex- 

force, , material combinations. The reinforcing nSCSS^ JS^T * ^ Bnd ""P"*- Anting re*, 
foamed materia, on the carrier, with the carrier boZ ZZuZ x^ f ™ thrOuJh the 

the expansible foaming structural reinforcing material to me JSl 8 mechanical element to couple 

cervmg the material thereon. The carrier is deZS to ™JST' Carrier inc,udi »9 intersecting legs for re! 

upon activation to bond to two or more surfa^ •""■*» * — 

Place by the fastener, and may be configuredto boiSmJSS T ,0 ta reinto,CBd white »» matatt felSd in 
the structurai member. White the carrie? prov Ses some 1^2 £ 9 m8,eria ' '"^ SOme Se9ments " *• cavity with J 
the foamed structural reinforcing materii t£^££%2Z! *£* ,urthe '«9 * P»2C?5 
remforcng material to be positioned in various locat o^ a „H ! " erS enaWes the in « ia,| y "on-tacky structural 
materia, may loam, tftereby expanding to bono te nlrVZ™™™ Up ° n t^einS 

carr-er sen« ,o support and position within > Z2 ^oTcJan^.^^T*" 8 The '"'ersecting tegs oMhe 

(00O5, BroadVspeaking. the present im^^I^™? ! he s ^«nding structural 

member. 

t»n.ng the canier. an expansible foaming structural TeTo^ZZ ^ ,W ° ° r more '"'a^ecting legs for posi- 
a fastener for mechanical^ coupling the LJS^^^SS^ " ,he ™ VactLn^a 

the material expands to bond together the earner r« ikTL ramer pnor t0 Nation whereby after exoanktan 

of diflerent eonngurations in eroi seSin, ^p^"^.^'- memb - ^ ^22^ 
7h. fastener may be provided separate V or as a pa£ o?^ 

thematenalto shift upon impact and provide manSEurfal . Pre,era, ?' y provide6 aome yield or give to permit 
as a synthetic resin pin passing through the mateSSS £ T' 0W embo ^^ *e fastener may be provided 
the fastener may be provided as^ tab KCEXSlT Tf? *" ^ ano,hef amount 
member is typicai, received in a su^etura, meT/r SlXJ^SSJ" J?" ^ '**'*> 

w cnanne! whrch provides a cavily for receiving the 
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structural member therein with the reinforcing material in engagement with or proximate to the structural member prior 
to activation. 

(OO06] The reinlorcing material is thermally expansible, either by internally created thermal energy or by the external 
application ot heat to activate the material. As used herein, the term thermally expansible" means to foam and thereby 

5 expand by both internally created thermal energy and the external application ot heat to expand and loam the reinforcing 
material. The thermally expansible reinforcing material Is preferably a synthetic resin-based material which foams when 
subjected to temperatures achieved during baking In a manufacturing process (e.g., such as during the paint and 
powder coat bake stage ot automobile manufacturing processes). Thus, the expansion temperature of the materiai 
should be at least about 300"F. 

10 [OO07] The foregoing advantages to the present invention will be readily appreciated by those skilled in the art with 
reference to the drawings and description which follow, which are intended to be exemplary rather than limiting. 

BRIEF DESCRIPTION OF THE DRAWINGS 
15 [0006] 

Figure 1 is a plan view of a reinforcing member with the cover of the structural member removed to show the 
positioning of two sections of the reinforcing material held by the pins; 

Fig. 2 is a vertical cross-sectional view taken alone fine 2-2 of Fig. 1 through the reinforcing member and surround- 
ing structural member of the present invention, with the expandable reinforcing material provided in sections at- 
tached to the carrier by a pin; 

Fig. 3 is a vertical sectional view taken along line 3-3 of Fig. 2, with the right sidewall of the structural member 
broken away to show the reinforcing material attached to a side leg of the carrier, 

Fig. 4 is a vertical cross-sectional view of a second embodiment of the present Invention taken through the rein- 
forcing member and surrounding structural member to show an alternate configuration of the carrier including 
upwardly extending upper support legs and divergent legs receiving reinforcing material on the side-facing surfaces 
thereof; 

Fig. 5 is a vertical cross-sectional view of a third embodiment of the invention taken through the reinforcing member 
and surrounding structural member to show the divergent legs intersecting with a top panel of the carrier and the 
reinforcing material positioned thereon; 
Fig. 6 is a vertical sectional view taken along line 6-6 of Fig. 5; 

Fig. 7 Is a plan view of a fourth embodiment of the invention, shown with the f ioor pan removed to reveal the internal 
construction thereof; 

Fig. 6 Is a vertical cross -sectional view taken along line 8-8 of Fig. 7 showing the carrier having opposite-facing 
half-cylinders with fasteners holding the reinforcing material in the U-shaped upper and lower grooves defined 
thereby; 

* 

Fig. 9 is a vertical cross-sectional view of a fifth embodiment ot the invention taken through the reinforcing member 
and surrounding structural member to show a carrier configured similarly to that shown in Fig. 1 and having at- 
tachment tabs along the edges of the upper panel for gripping the reinforcing material positioned thereon; 
Fig. 1 0 is a plan view of a sixth embodiment of the invention similar to that shown in Fig. 1 but wherein the fastener 
for holding the material elements to the upper plate of the carrier include bendable tabs located along the side 
margins of the upper plate of the carrier; 

Fig. 11 Is a vertical cross-sectional view taken along line 11-11 of Fig. 10; 

Fig. 1 2 fe a plan view of a seventh embodiment of the invention showing a carrier configured similarly to that shown 
in Fig. 1 and having bendable attachment tabs formed into the upper panel of the carrier interiorly of its edges and 
penetrating through slots provided in and gripping the reinforcing material placed thereon; 
Fig. 13 is a vertical cross-sectional view taken along line 13-13 of Fig. 12, showing the tabs gripping the material 
on the upper plate of the carrier; 

Fig. 14 is a vertical sectional view of a still further embodiment in accordance with the invention similar to the 
embodiment of Figs. 1-3, but with additional expandable material secured to the central uprighl portion of the carrier, 
Fig. 15 is a vertical sectional view taken along line 15-15 of Fig. 14; and 

Fig. 16 is a vertical sectional view similar to that of Fig. 15 but depicting the structural member after expansion of 
the structural reinforcing material. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0009J Referring now to the drawings, a structural reinforcing member 20 in accordance with the present invention 
is configured for positioning in a structural member 22. The structural member 22 may Include, for example, a channel 
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24 of en automobile used as a frame mentor «~ 

as a floor pan. However, this fe oTonTe^aS ? r I en9 ' ne SW8 ra " 8nd C0Vered 6 P"*« 26 for use 
the fuselage or wing ol an *^£i£5^?l£2 T^' T be <* » - 
ponents of floors, wafls or ceilings of a building ^ m ma " n8 W^ions. or as beams or com- 

5 [001 0] The reinforcing member 20A as shown in ci«* 1 « • ^ 

materiaiaOandafastenerKtorrr^hantatZ '? UOeS a ^ * e ^ndable reinforcing 

materia. 30 is preferably pmvideJaTdS 

28 by respective fastened 32 In position^ SSSET f *T* ' *■ 38 8n ° 40 8ttached to ■» -"2 
permit the materia, elements to e*Zi Z a^Zl^? ? f^ 8 " 1 * Pr ° Ximale *• member 22 to 

« 10011, ,n greater detail, the cam* 28 earner 28. 
sheet metal sections 42 and 44. Each secttonT^^Tf confi 9 ure ° « *»° interconnected, back-to-back 
panel 48. The shelves 46 each indite a^lllt? " 6he " 46 Wh tt C0,lective| y **• an upper 

frorn the shelves 46 to respective SSSSSSS ZT^TvlT" T * 
of the divergent tegs incudes an upper elbow 58 an oZ^H^St ? fWn intere ««on 57. Each 

« hole 62 therein, and an inwardly JSifcSJt SXS^, tTT* SWrt 60 havino * ,e8st 

channel 24. The shelves 46 further incToV TteX Tei^I^ ^ ° °" ° PP ° Sed inner W8 " suri «* ol the 
andasecend.smallerhote6espa2d,^opi ^""l 9 66 r8CeivinQ fas *™& .heremrough, 

to hold the carrier 28 to the plate 2* P 9 reCeh "" 9 8 " vet 70 ' 6neel meta ' or the like therethrough 
(0012] The reinforcing material 30 used in the n r « 0 „i • ^ . . 
» adhesion upon foaming and expansion so thaTtt Bdherea teihl « 3 5* """^ " 0,HaCky B *»- l "» d ~*«0P« 
tivation may be by heating, such as occure hSiSTll! ^ J™™"*"* "*mbers when activated. Ac- 

about 300'F. the thermaSy e*?*^^^™^^^" !° 8 t8mperalUre * « 
preferably at least about 125%, and more pr^^^^T^ ^ . CTp8nSl ° n ° f 81 abou » 
structure, reinforcement and ct^srve s,L^ whtSnli oln^ ^ ^ 300% t0 pfOVkte Euffic ** 

s 8 ' wnere,n the Percent expansion (as used herein) is defined as: 

1 00 x ff(the specific gravity of the material 30 before heating) - (the 
specific gravity of the materia. 30 after heating)) / (the grav(ty 

o» the material 30 alter heating)). 

Ks£^ — -derthe name S.kaRe., 

about 20-30% by weight of a styrene-butadieneTren tslsi 2? n T P 7 hn " d materia ' 30 "°"> 
5-20% by weight of a polystyrene (e.g.. Fina ctCste SOCxbSh J o ° <89> RnB Ctear S 30 ®): "om about 

a bispheno. A-based liquid epoxy res' e.g AraKo^ ana eZ 3! w~f *T ^ 3 °^ % * of 
such as carbon black; up to about 5% bv weiaht h^d^! ? * rom 800,11 0 5 - 5% bv o» a pigment 

weigh, hydrated amorpho'us silica WZ*^%££ttT?^ ^ ,r ° m aboul ««5 
about 0.1-5% by weight of a btowing ■Q««2^^S2S^^ 9,855 micr ospheres (ScotchHte S60);fro°m 
and Celogen A2 ,30® ); from abouTo.01 3JS h' 9 - JS"" ^ 76M> ' Ce, °9 en ^ 7 ^ 

about 0.1 -5% by weight o, a curing agent mj> ^SS3£3SLm£S [" 5 ' ^ Urea (U40S ): from 

such as zinc oxide to lower the btowing XenvMuTZS^nJ^Sl*^ '° aD0U, 5% * wei 9 M of a 'kicker- 
the material taken as , 00% by weight P ^ W8 ' 9ht oe,na Dased U P°" *° total weight of 

rubber, about 4.28% by weigh, hydrated mSZ ^1^5 ' ^ ^ DUtadie " e ac ^ to "'^ 

resin, about 14.75% by weight glass microspore" LouTo 4&T^ t "V* A - based ,iauid *°oxy 

diamide. about 0.38% by weigh! M.N dimethyl SSjE^SS!^^^ 2 S5% ^ ^ d ^ 
applications where increased compressive strength aSucadS- , * ^ a20dica 'oo''amide. In certain 
be adjusted such that the polystyrene is iJEXXl 12 iSSSSS ?2" ' S ,he fore 9° in 9 

about 22.59% by weight, and the butadiene acMonnX^wL J ,^ feht ' ,he SBS block polymer is reduced to 
10015) The materialSO can be nm^SXn^S^T^ * abOUt2 B5% * - W* 
total amount) o, the bisphenol A-based flquid epoxyrast,^ SZZ^Zl * ^ ^ (8bouI 1MOlh •» the 
from about 240-260'F (the temperature of theTxtuTe vll ^ mZ! tem P eralure «* the mixer reaches 

subs.8nna.ly homogeneous, at which time ,he S^JSlT* T" 1 the miXtUre fe 

polystyrene is substantially mixed with the SBS bloS Z ZZ, / ™ 8r and mixin B is continued. Alter the 
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being thoroughly mixed to obtain a substantially homogeneous mixture. The desired amount of this mixture is placed 
in a heated mixer (set at a temperature of about 250*F) and mixing is commenced. While mixing, the carbon black and 
rubber are added to the mixer and mixing is stopped once a homogeneous mixture is obtained within the mixer. Either 
the silica or glass microspheres is added to the mixer, and mixing is resumed and continued until the mixture is homo- 
geneous. This step is repeated, adding the other of the silica or glass microspheres. 

[0016] The temperature of the mixer is then set to a temperature below 160°F, the blowing agent(s), catalyses), 
kicker, and curing egent(s) are added and mixing is resumed and continued only until the mixture is homogeneous. 
The resulting mixture is then preferably extruded into strands (at an extruder temperature of 170-1 B0*F and screw 
rotation speeds of about 400 rpm) and cut into pellets. The resulting pellets are injection molded at a temperature of 
about 1 80-200° F using injection molding equipment designed to form the desired shape of the portion to be attached 
to the carrier 26. 

[0017] The material elements 34 and 36 are configured as essentially flat, rectangular shaped pieces sized tor receipt 
on the upper panel 48. Each element 34 and 36 includes a circular opening 72 extending to the outer margin of the 
elements 34 and 36 for receipt of the rivet 70 or other fastener therein and radially spaced outwardly therefrom. A hole 
74 having a recess 76 is also provided in the elements 34 and 36 for receiving the fastener 32, illustrated as a nylon 
push pin, therethrough, the head of the fastener being at least partially received In the recess 76. 
[0018] The material elements 38 and 40 are configured as elongated prisms for mounting on the outward-facing 
sides 78 and 80 of the legs 54 and 56, respectively. The elements 38 and 40 each include an aperture 82 tor receiving 
the fastener 32 therethrough, with a depression 84 for facilitating access to the fastener 32 during assembly. The 
material elements 38 and 40 are oriented to expand and foam during heating to bond the carrier 28 to the sidewalls 
86 and 88, respectively, of the channel 24, while the base 90 of the channel 24 opposite plate 26 Is not contacted by 
the expanded reinforcing material. 

[001 9] The reinforcing member 20 is preferabry attached to the plate 26 by rivets or the like, the plate is placed on 
the channel 24 so that the reinforcing member 20 is positioned within the cavity 92 defined by the plate and channel. 
The structural member is then placed in an oven and baked in an oven at a temperature of at least about 300*F and 
more preferably about 325*Ffor a period of between about 10 to about 30 minutes which causes the material to foam, 
and may be cooled at room temperature and thereafter again placed into the oven for a similar period. After cooling, 
the reinforcing material will have expanded by foaming and bonded to the interior of the structural member as shown 
in Fig. 3, having expanded at least 40%, and more preferably 125%, and most preferabry at least about 150%, but less 
than about 300% to provide adequate rigidity and compressive strength. As shown by the dashed lines In Fig. 3, the 
resulting reinforced structural member 94 will include the carrier 28 with the intersecting legs bonded by the reinforcing 
material 30 to the surrounding structural member 22 whereby additional stiffness and strength is imparted to the struc- 
tural member without the added weight which would result H the cavity 92 were completely filled with the reinforcing 
material 30. 

[0020] Fig. 4 illustrates a second embodiment 20B of the reinforcing member which is similar to that shown in Figs. 
1 -3, with like numbers used to indicate like components. The reinforcing member 20B Includes a modified carrier 96 
or continuous and unitary construction, wherein the upper panel 98 has outer bends 100 and 102 along its lateral 
edges. The upper panel 98 is held in place by inclined side panels 104 and 106. The divergent legs 1 08 and 110 extend 
downwardly to engage the channel 24 at their respective inwardly turned leet 112 and 114 which may rest against the 
channel 24. A vertically shortened web is provided at waist section 11 6, whereby the legs 1 08 and 110 intersect, with 
the waist halves 1 1 8 and 1 20 maintained in contact by a spot weld, a threaded fastener, rivet, or other fastening member. 
The reinforcing member 20B is used as described above with respect to Figs. 1 -3. 

[0021] Figs. 5 and 6 Illustrate a third embodiment 20C of the reinforcing member with like numbers used to indicate 
like components. The reinforcing member 20C is similar to that shown in Figs. 1 through 4 but is provided with elongated 
supporting legs 122 and 124 wherein the web 52 is eliminated. The legs 122 and 124 are respectively located on 
inverted generally L-shaped halves 126 and 128 having shelves 1 30 and 132 which form upper plate 48. The shelves 
and legs intersect at junction 134 which may be provided with spot welds longitudinaBy therealong to hold the halves 
1 26 and 1 28 together. The upper plate receives material elements 34 and 36 thereon as described above, but supporting 
legs 122 and 124 receive prism-shaped side material elements 136 and 138 which are slightly increased in height to 
ensure sufficient contact with the sidewalls of the channel 24 during expansion. The material elements are held in 
place by nylon push pin fasteners 32 as described above. The reinforcing member 20C is used as described above 
with respect to Figs. 1-3. 

[0022] Figs. 7 and 8 Illustrate a fourth embodiment 20D of the reinforcing member of the present invention. The 
carrier 1 40 of the fourth embodiment includes two V-shaped carrier halves 142 and 144, the latter Inverted. Each carrier 
half includes two divergent legs 146 and 1 46 intersecting at an apex 150, with the halves 142 and 144 joined at their 
respective apices by spot welding 1 60 or mechanical fasteners. The material 30 is shown In two prism-shaped upper 
and lower elements 162 and 154 respectively received within the legs 146 and 148 of each half 142 and 144. Thus, 
upon heating, the upper element 152 foams and expands to contact the plate 26 while the lower element 154 foams 
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and expands to contact the channel 24 along Its base 90 Whn„ „ns, ^ 

.Hustmted, n may be appreciated that an bJL^^S^ 1 .** lower Pnsm-shaped elements are 

the respective tegs 146 of each half 148 and 1 TZ*m!Z e ^ts may be positioned between 

respective legs 1 48 of each half 142 and 144 "eTetS, T^" 9 etement P**™** betwi^ne 

* to foaming and expansion by fastaners 32 M^StSSTS! ™ SeCUred to <*™ £*Z 

depressions 158. The carrier140may be JSSX^!^^ h ° teS 1 56 with their heads receded! 

£X ?«£T?S 8trUC,Ural mGmbef as ^cnSd^ove * ^ and ^ ma,erial 30 and 

[UUZ3J A fifth embodiment of the rehforcinn ™k 

1 61 compns ( ng two laterally elongated halves 1 62 and liSIS ? ^ memt,er 20E fe P f with a easier 
wans are shown as being substantially circular Ktal^SJ - * 1e »" The aS 

d stnbuung loads applied thereon. The halves 1 62 and I EX orefe ****** W ° U ' d 8,80 * acceptable t 
, 5 J J 6 f ,n ' ersect ™ 1 69 approximately midway across the wLh nf k ^ f 0 """*' by Spot we,tf,n 9 1 60 " 'aste ne* 
« walls io the plate 26 by spot welding 1 60 or fasten,^ lhe channel 24 ' and along the edges 1 70 of tt! 

tone* 32 therethrough. The reinforcing material 30 is^rovi^ ^ ^ ° Penin9S 1 73 1herein ** receiving^ 

*> T " 9 ^ deSC " bed ab ° Ve ' the ^.enafao e «anl wSL" , * ,as,enere 32 there- 

SSif a -k 6 e 'r ent 176 b0nds me ^ «o the base 90 1 V etem8nt 174 600,18 th * "nier to the 

[0024) A sixth embodiment 20F of the reinforce m 

reinforcing member 20F Is similar I^SXltr ' nVenU ° n * Sh0W " F ** » and 11 The 
However, instead of employing separate fasteners to connect ^ nUmbe,S "» US6d t0 ,ndi " 1e ■» elemente 
Panel 48, the fastener «s provided as an fc^ cSSS ^-nforang material elements 34 and 36 to the3£ 
remtorchg etement 182 is provided. The carter ST^T,. 184 ' a " d an e,on 9 a to" rectanguter 
along the side margins 1 88 and 1 90 of the sVeWJe^ TJ !. * metal »• 1 * longitudinally soIcS 
pane. 48 prior to attechment of the cerrier to the P^ete bJ^^^^ 

inwardly from the flanges 50 along the side marSS iS iL^ 7 * ^ 1 86 inc,u ^ a finger 192 wh^ch 
hold the element against tetera, oTtengaudSv^n,^ J 9 ° 'T!" 1 *• °» *• carrier 1 Mto^np inS aS 
» reference to Figs. LSabove. mov ™'- The use of the reinforcing member 20F is as des^riCwIh 
[0025J A seventh embodiment 20G of the n»inwi„ . 

The reinforcing member20G is s^a^T^FT^ ? h T"** ,nV8nten te "gs. 12 and 13 

46 of the carrier 194 Inboard of the side margins 1 bJ * 5 ,ncl ^as gripping tabs 196 formed in the sheW 

202 ,k° Pr6Sent ° Penin9S 202 - and 'he rtSS ^1a^lS a S?, are H PrOVided 10 the 6heet met a« ™*ng "P 
202 extendmg through the thickness of the material etemenr li !L r UpWardly ,0 P re5 ant an upper stretch 

in the cavtty 92 of ^ struclur f, ^«^«£5J22 f T h and 206 88 deSCnbed ha -'" are positioned 
3a Upon heating of the material 30 as described abovT^Te to "7 P ' 8te 26 Prt0r * acUvat,on °' S 
^"•toamandexpandtocontaclthecarrfer^nHiK , 7 ' me reinforc,n 9 ele rnenls 34 and 36 152 is? ii» . 

d-vergent. .ntersecUng legs of the earner serve to heTp tec^e h in ,k """^ fe SUl « te ""a.fy stiffened I S 

the need to attach the carrier to the plate 26 « ,he cavrt y 92 and <n some applications wiir»Z- , 

»« «««,, 30 „ place p rta to "S 8 . e! " ^ - W— .he ..n^, ^SSS 
|ouz7] Attention is next directed to Fins id ir ►,- - 

similar to the original embodiment of FioV'i I 11 J? ' IUSt,a,e 8 ,Urlner e mbodiment of the invention whinh ■. 
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No . 5,266,1 33 to Henley et al., which is incorporated by reference. Such a material Is marketed under the name SikaBaf- 
fle 240 by Sika Corporation. 

[002B] Fig. 1 6 illustrates the configuration of this embodiment after baking. That is, the elements 34-40 each expand 
to assume configurations of the type shown at 34a, 36a, 38a and 40a, so that a bonding occurs between adjacent 
s surfaces of the structural member to provide stiffening and structural support. In addition however, the elements 212, 
214 expand to essentially completely fill the void or open space not Tilled by the expansion of the elements 34-40, as 
seen at 214a ( 212a. The use of such additional, highly expansible elements provides additional support for the structural 
member. 

(0029] Although preferred forms of the invention have been described above, it is to be recognized that such disdo- 
io sure is by way of illustration only, and should not be utilized in a limiting senso in interpreting the scope of the present 
invention. Obvious modifications to the exemplary embodiments, as hereinabove set forth, could be readily made by 
those skilled in the art without departing from the spirit of the present invention. For example, while the carrier as 
described herein is shown generally of metal such as steel or aluminum, It may also be provided of nylon or other 
synthetic resin having a melting temperature substantially above the temperature at which the reinforcing material 30 
15 melts and expands. Additionally, the reinforcing material may be provided of other compositions such as two-component 
foaming compositions which have an exothermic chemical reaction when combined which will react and foam to bond 
the carrier to the structural member after curing. 

(0030) The inventors hereby state their intent to rely on the Doctrine of Equivalents to determine and assess the 
reasonably fair scope of their invention as pertains to any apparatus not materially departing from but outside the literal 
20 scope of the invention as set out in the following claims. 



Claims 

A reinforced structural member comprising: 

a channel (24) presenting a base (90) and a pair of generally upright sidewails (86,88); 
a plate (26) overlying said channel (24) to define a cavity (92) bounded by said channel (24) and said plate (26); 
a carrier (28,96,140,161,184,194) positioned in said cavity (92), said carrier (28,96,140,161,184,194) having 
two intersecting divergent legs (54,66,108,110.122 ,124 ,146,14B,171 ,172); 
a thermally expansible reinforcing material (30); and 

a fastener (32) coupling said reinforcing material (30) to at least one of said legs (64 56 106 
110,122,124,146,148,171,172). 

35 2. The member of claim 1 , said reinforcing material (30) comprising a n SBS block co-poryrner, a polystyrene, a rubber, 
a bisphenol A-based liquid epoxy resin, carbon black, silica, glass microspheres, a blowing agent, a catalyst, and 
a curing agent. 

3. The member of claim 1 or 2. there being reinforcing material (30) coupled to both of said legs 
40 (54,56.108,110.122,124,146,148,171,172). 

4. The member of one of the preceding claims, there being reinforcing material (30) coupled to said carrier 
(28.96,140,184,194) above said legs (54,56,108, 110,122,124). 

45 s. The member of one of the preceding claims, said carrier having an upper shelf (46,130,132) generally transverse 
to said sidewails (86,88) there being reinforcing malerial (30) coupled to the face of said shelf (46) remote from 
said tegs (54,56.122.124). 

6. The member of one of the preceding claims, said legs each having an elongated foot (64.1 12,1 14) engaging a 
so corresponding portion of said channel (24). 

7. The member of one of the preceding claims, said carrier presenting inclined side panels (104,106) extending 
upwardly from said legs (108,110) and supporting an uppermost panel (96), there being reinforcing material (30) 
secured to the face of said panel (98) remote from said legs (1 08,110). 

55 

8. The member of one of claims 1-6, said carrier presenting an uppermost panel (48), said legs (122,124) extending 
downwardly from said panel (48) to engage said channel (24). 
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9- The member pi one of claims 1-3 said carrier M.nn\ „,„ .. 

cross-sectional confgura.ion (142 w^SZ hSS^ 9 -** talWB * »•"«■* V-shaped 

144), there bemg remforcmg material (30) secured to each of said halves 
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